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BACKGRG ti ND 
I 
I 

* .  
1 .l Urba9 Corridor Denonstration --- Program 

The Route 3 Surveillance and Control study is one of f ive  projects 
i n  the Manhattan CBD-:*lorth Jersey Corridor financed cnder the Federal ly 
sponsored Urban Corridor Dernons tration Program. The objectives of t h i s  
transpcrtation nanagement project are t o  plan, progran, design, and when 
possible, iciplment ipprovenents along Route 3 t o  provide improved travel 
service. Improved travel service applies t o  a l l  types of vehicles, b u t  

. special emphasis i s  placed on bus transportation i n  th i s  project, as i t  
i s  i n  the o ther  four projects. The very successful Exclusive Bus Lane 
project was t h e  f i r s t  of the Urban Corridor Denonstration Projects i n  th i s  
ccrridor and i t  has bee2 a key element i n  generating interest  i n  the 
Elanhattan CBD - kr th  Jersey Corridor. 

Five volumcs have been used t o  repcrt the findings o f  work under I ' . the Route 3 Surveillance and Control project. 

I 
I 

Volume I - Route 3 Urban Corridor - Surrmary 
Volume I1 - Route 3 Traffic Demonstrations 
Volurns 111 - 2oute 3 Traffic Surveillance t Control - Design 
Volume IV - Route 3 Traffic Surveillance & Control - tiardware Specifications 
Volume V - Route 3 Traffic Surveillance ti Control - SofiLrare Specifications 

I 1.2 Project Location - 
I 
i 

The study design covers the eleven mile section of Route 3 ex- 
t end jng  from i t s  western terminus a t  U.S. Route 46 t o  i t s  rnerge w i t h  1-495, 
l e a d i n g  t o  the Lincoln Tunnel (Figure 1-1). This i s  the major east-viest 
route in the llorth #Jersey Corridor.  Census figures for- 1970 indicate over 
5 million people l ive  i n  Ilortheast llerr Jersey and Rockland County. TI12 Tri- 
State REgional Planning Conroission estimates this  population will increase 
to  7 million by 1985. A TSRPC 1963 horr,e interview study indicated t h z t  
85,GOO o f  these corridor residents arrive a t  blidtown t ? a n h a t t a n  via a l l  i m d s  be- 
tween 7-10 a.m. Of these, 11,230 are  autc drivers,  5,403 are auto passengers 
and 39,560 are bus passengers. Current estimates of the cornriiuters using 11.3. 
Route 3 d u r i n g  7-10 a.m. are 12,009 bus  passengers, 7,OCO a u t o  drivers and  
4,000 auto passengers. 
t r a f f i c  u s i n g  Route 3 i n  ei ther the morning or evening peak i s  i n t r a s t a t e  t r a f f i c .  

P 
' !  
I 

I 

' I  I t  i s  further estimated tha t  over tvo-thirds cf the 

Reconstruction program t o  improve this  route have included: the 
w i d e n i q  of Route 3 from Route 17 to  the western spur o f  the liew Jersey T u r n -  
pike (completed i n  flovember 1971); the current construction of the Route 3 

, and Route 17 interchange; and  the current design for  the widening oi.,the f o u r  
lane section known as. the Rutherfcrd cut t o  s ix  lanes. 
the l a t t e r  section is  schedlrled for completion by l a t e  1974. 
construction programs are scheduled w i t h i n  the next four years. 

the p l a n n i n g  b u t  has n o t  Seen finalized and i s  n o t  available as input i n t o  
this  project. The sports complex i s  t o  be located north of Route 3 betvieen 
Berry's Creek and RoEte 20. 

The construction of 
Ro other major 

A sports complex of considerable s ize  (25,OCO park ing  spaces) i s  i n  

- 1-1 
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1.3 Project Tasks 

'P 
! 

, 
\ 

I 

This study was separated i n t o  two major tasks. The f i ' rs t  
t a s k ,  accomplished by the ilew Jersey Department of  Transportation, was 
to  design, implement and 2va!uate small scale improvements along Route 
3 t o  reduce travel time and conflicts and improve bus  movements and the 
overall f l o w  of t r a f f i c .  These improvements a re  in the form of ramp 
closures, recormended ramp real ignnents and improved merging conditions 
t h r o u g h  striping and/or  coning. After evaluating these improvements by 
the analyses cf "befGre" or "af ter"  t r a f f i c  d a t a ,  recommendations have 
'been made t o  be incorporated i n  desi.gn or maintenance procedures per- 
formed by the State. 

The second task t s s  covered by contact w i t h  the Sperry 
Systems Management Division o f  Great Neck, New York. T h i s  t a s k  i s  the 
design of a t r a f f i c  surveillance and control system for  Route 3 between 
Routes 46 and 1-495. 

The primary objectives of the surveillance and control 
system are t o :  

o provide prompt detection o f  congestion-causi ng 
incidents thus faci l  i t a t i  ng the i r  r a p i d  removal 

o t o  control access, by ramp control, thus improv- 
i n g  flow on Route 3 

o t o  investigate priority schemes fo r  buses when 
and where feasible 

o t o  investigate alternate routing where-feasible 

o t o  provide survei 11 ance data for  future p l a n n i n g  

the design of the surveillance and control system includes 
preparation of hardware and software specifications, recommended s i t e  for  
the cmtrol center and detai ls  of cost estimates and cost benefits. Data 
for  b o t h  elements o f  the study were supplied by the New Jersey Department 
o f  Transportaticn. 

1.4 Data Coll ect i  on 

1971 , and extensive photographs were taken. 
as-buil  t drawings. 

Regional Planning Coinmissicn in Augus t  1971 en t i t l ed ,  "Manhattan COD and 
North Jersey Corridor", was reviewed as i n p u t  t o  this study. 
mended a surveillance and control system for Route 3 ,  b u s  pr ior i ty  a t  ramps 

An aerial retonaissance of Route 3 was conducted i n  October 
Base maps were prepared .from - 

A report published by Edwards and Kelcey for  the Tri-State 

I t  recom- 

J 

1, -3 



hav ing  substantial bus t r a f f i c ,  and ranp closings t o  Route 3 eastbound ' 
within the Rutherford cut.  
morning eastbound peak hours of Route 3. Since the widening of Route 3 ,  
from 17 t o  the western leg o f  %he Ne!v Jersey Turnpike, was i n  progress 
a t  the time of data col lect ion,  this information had t o  be updated. 

T!ie Edwards and  Kelcey repcrt  studied the 

Volune data were collected f o r  the westbound direct ion i n  
October 1971, and eastbound d u r i n g  January 1972. The volume d a t a  were 
collected mechanically and  manually cm a l l  rmps  and a t  tw locat ions on 
the mainline. These locations piere a t  the bifurcation of Route 3 and 46 
.and the ramp area t o  1-495. Volumes d u r f n g  the peak periods of 7-10 a.m. 
and 4-7 p.m. a re  shown f o r  each direct ion i n  Table 7-1. 

Speed contours were plotted from data collected by a mechani- 
cal t r a f f i c  d a t a  compiler i n  January and February 1972. Travel time runs 
i n  the eastbound direction were s ta r ted  1/2  mile wrest 05 the Route 3 and 
46 interchange and they were terntinated about 1 / 2  mile e a s t  o f  the  Route 3 
and 1-495 merge. The eastbound runs were only made for the morning peak 
period. Travel time runs f o r  the westbound d i r x t i c n  covered the same 
length of roadway. Data col lect ion went beyond the study l imi t s  t o  record 
the e f fec ts  of the rliajor bifurcation a t  e i ther  end of Route 3. By marking 
off checkpoints such as gores of ramps and 
a t  each checkpoint, i t  i s  possible t o  show 
speed, as i n  Figure 1-2 ,  and thus areas of 

overpasses and averaging  runs 
a pictor ia l  representation of 
congestion. 

. .  

._ . 
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.. SECTION 2 

S UKNARY 0 F T RA F F I C D E l{O N ST RAT I 0 N S 

2.1 Introducti cn 

c Improvements to  the operation o f  t r a f f i c  movenient on Route 3 are 
'seen as necessary, a f t e r  studying the spced contcurs in Figure 1-2. The road 
sections indicative of needing improvements are as follows: 

1. Route 3 eastbound a t  Garden State Parkway (G.S.P.) 
entrance ramp. 

2. Route 3 eastbound - w i t h i n  the Rutherford cu t .  

3, 

4. Route 3 westbound - w i t h i n  the Rutherford cut. 

Route 3 eastbound a t  the nerge w i t h  the N.J. Turnpike 
ramps a t  1-495. 

5. Route 3 and Route 46 merge. 
' <  Each o f  these roadv:ay sections i s  discussed i n  detai l  i n  Volume I I ,  

The Route 3 and 1-495 congestion i s  a si tuation t h a t  ex is t s  because 

Route 3 Traffic Demonstrations, except for the Route 3 and 1-495 merge. 1 
1 

Icrj o f  downstream tol l  collection and geon!etric conditions. Hence, improvements t o  
1 

I 

1 
' ,  . 

t h i s  area are outside the purview of this study. 

the  following paragraphs sumarize the conclusions and subsequent reconmendations 
emanating from the stuaies. 

- 

For those areas a t  which temporary demonstrations have been conducted 

1 

c 2.2 Summary and Concl usi ons 

j 2.2.1 
1 

Route 3 Eastbound a t  Garden State Parkway Entrance Ramp 

, . 2.2.1.1 The Problem 
I 

' \  

i s  a t  the Garden State Parkway entrance ramp during the morning peak period. 
Referring t o  the "Speed Contours (Figure 1 -2 ) , "  i t  can be seen where the speeds 

' ' have been reduced from 50 t o  60 tniles per hour t o  as low as 5 miles per hour  for 
as much as a half-hour i n  duration. Mainline Route 3 volumes upstream of the nerge 
are i n  excess of 3,430 vehicles per hour .  The entrance ramp volumes are approxi- 

~ mately 1,200 vehicles per hour .  The ram i t se l f  has a merging cor,dition just  prior 
t o  i t s  merge witn Route 3. The ramp merge w i t h  Roilte 3 has a very short acceleraticn 
lane, causing the ramp t r a f f i c  t o  queue while suff ic ient  gaps are found on the main- 
l ine. Between the hours of 0800 and 0830, the queue length on the ramp was found 

One of the most serious areas of t r a f f i c  confl ic t  on eastbound Route 3 

! 

(?> t o  range from 6 t o  31 vehicles i n  length, d u r i n g  one day's operaticn. 
/i/ 

2- 1 



2.2.1 - 2  Gesiqn of Tmqorary Dmonst ra t ion  I 
_. 

i , the use o f  a dedicated entrance lane for the Garden State Parkway ramp. Although l---* the minl ine Route 3 roadway had an hourly volume i n  excess of  3,400 vehicles per 

The la rge  volume merge from each of the roadways led t o  considering 

hour, a n d  was t o  be forced i n t o  tk!o lanes-, a similar si tuation exis ts  a t  the 
western terminus o f  the  road. Dobinstream of the bifurcation of eastbound Route 3 
and 46, on the two-lane Route 3 roadway, speeds arc scldon lower t h a n  40 miles per 
hour,  and the volwes i s  i n  excess of 3,600 vehicles per hour. The  demonstration 
was signed and coned as shown i n  Figure 2-1. 

t o  record t r a f f i c ,  upstream of the mzrge and a t  the merge. Observations were made 
on a Tuesday, Ialednesday and Tnursday prior to  the demonstration and the demonstra- 
t i o n  was conducted on IJonday, July 31, 1972. 

‘ 

# 

Cameras were installed on the Garden State Parkway overhead bridge 

2.2.1.3 Evaluation of Demonstration 

The extent o f  congestion caused on the day o f  the demonstraticn l e d  
t o  the cancellstion of a continued experiment. 
mainline Route 3 volumes, upstream of the merge, would have formed relat ively 
short tiackup Viith the closing of the r i g h t  lane. However, the solid roadway back-  
up extended for  over one mile and the effects o f  the experiment were f e l t  as f a r  
upstream as three miles. 

I t  had teen anticipated tha t  

The time delay t o  the merging t r a f f i c  was determined for  both the 
normal operation o f  t he  road and for  the expcrirrient. Wi th  the closing of the 

,K  
11 f: t raff ic .  Even with the free moving entry t r a f f i c  fron the ramp, t o t a l  delay 

1 
I 

- 1  

right lane of Route 3 ,  obviously t h e  only t r a f f i c  delayed was mainline Route 3 

was over  f i f teen times greater durir ,g the experiment t h a n  d u r i n g  normal operation. 

The fa? reacning effects o f  the closing o f  the right lane of Route 3 
were f e l t  t o  be the resul t  o f  shock waves. The lane closure was 1.5 miles down- 
stream of a major bifurcation o f  Route 3 and Rotite 46. 
epproximately 5,5CO vehi cl es diverge d u r i n g  the tnorni n g  peak hour. T h i  s d i  verge, 
o f  i t s e l f ,  causes t r a f f i c  slow-ups. t l i t h  the shock waves f rom a backup, vhich 
was only 0.4 miles downstream, the right lanes upstream o f  the diverge experienced 
stop and go conditions f o r  almost two miles. 

b .  

Upstream of th i s  p o i n t ,  

I 
H i t h i n  a 1 .5  mile section of Route 3 ,  just upstream o f  the entry ramp, 

1 
_ I  

over 2,200 vehicles per hour e i ther  enter or leave the road. This merging and d i -  
verging volume takes place a t  two ex i t  and four entry ramps. The e f f ec t  thzse icove- 

m x t s  had on the demonstration could not  be measured, b u t  because o f  the increased 
lane density, the upstream condition may only have been exacsrbated because o f  the 
merging and diverging t ra f f ic .  

a ’  2 

’2.2.1.4 Conclusions I 
Merely closing the r i g h t  lane t o  effect  an overall bencfit has n o t  

been considered practical a t  th i s  location. The closure o f  the right lane,  up- 
stream of the ramp entry caused excessive mainline delays. 

I 
- 

\ 



2.2.2 Route 3 Easttound - W i t h i n  the Rutherford C u t  

. 2.2.2.1 The Prcblem - 
, I  

i 
I .  lw, Traffic delays occur on Route 3 eastbound prior t o  and w i t h i n  

I 
I 

1 
I 
I 

i 

I 
I 

I 
I 

the cut section, during the morning peak periods. The two access ramps 
w i t h i n  this area, a t  milepost 5.0s and 5.60 have l igh t  volufies. The egress 
ramp a t  milepost 5.08, referred t o  as the Fark-Rutherford ramp, has a heavy 
volume: 650 (7-8 a.m.) and 760 (8-9 a.m.). The t r a f f i c  exititlg Route 3 on 
this ramp n s t  cross b o t h  the on ramp t r a f f i c  a n d  westbound h ther ford  
Avenue t r a f f i c ,  nerge w i t h  Rutherford Avenue eastbound t r a f f i c ,  and stop a t  
the five-legged interssction of Park, Rutherford and Stuyvesznt Avenues. 
This d i f f icu l t  egress produces backup on mainline Route 3 eastbound, irnmedi- 
atcly upstream o f  t h 2  Park-Rutherford r a p .  

Evening peak period backup is  a1 so &served. A7 t hough  mai n l  i ne 
Route 3 eastbound volumes are l ighter i n  the evening, ramp volunes are com- 
parable t o  those i n  the morning: 720 (3-5 p.m.) and 750 (5-6 p.m.). 

2.2.2.2 Design of Temporary Demonstration 

t r a f f i c  i n  an e f for t  t o  reliove the backups on mainline Route 3 .  These i n -  
cluded the folloning items which are shown 3n Figure 2-2 ,  

A more expeditious movement was provided fo r  the e x i t i n g  ramp 

I ,  

2. 

3, 

4. 

5. 

6. 

' 7. 

.. 

Close the cn ramp a t  this location w i t h  barricades; 
mark the pavement for  two exiting lanes. 

Remove the yield cofitrol a t  the Park-Rutherford ramp 
and p u t  i t  on Rutherford Avenue eastbound t e  allow 
the o f f  t r a f f i c  t o  move unimpeded. / 

Make Rutherford Avenue one-way from the Park-Ruther- 
ford ramp t o  Park Avenue, a distance of 150 feet .  

Rimove s top  control from Rutherford Avenue eastbound 
and p u t  stop control a t  P a r k  Avenue southbound a t  
the five-legg2d intersection of Park-Rutherford- 
Stuyvesaiit. 

Barricade ths ramp downstream a t  milepost 5.60. 

Install and replace signing t o  gu ide  t r a f f i c  along . 

Rutherford eastbcund t o  merge w i t h  Route 3 a t  mile- 
post  6.2. 

. - 
Install pavenent marking on Rutherford Avenue east- 
bound t o  delineate two t r a f f i c  lames for  a dis tmce 
o f  3CO fee t  prior t o  the signalized intersections 
w i t h  Ridge Road and Orient Nay, and  ins ta l l  no 
parking signs 200 feet  i n  advance of the intersec- 
tions. 

r 
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8. During  the operation, signs cerc added to  divert  truck 
t r a f f i c  from residential areas because o f  cit izen com- 
ment t o  Rutherford pol ice. ~ 

, .  
L A '  Approval for  t h i s  demonstration was given by Eergen County, 1 ' Lyndhurst and Rutherford in I4ay 1572. I t  was implemented on May 13, 1972 

and studies began Nay 22, 1972. The demonstration tias terminated June 24, 
1972. 

2.2.2.3 Evaluat ion of Dmonstration 

Details of the analysis ard seen i n  a following subsection. 
In sumary, the average eastboucd travel times for  a l l  t r a f f i c  had been 
reduced during the demonstration. This csn he translated i n t o  ~ I I  annua? 
savings of $16,000 based on the morning peak period only. Additional 
savings should be realized i f  the evening peak period i s  a l so  included. 

A t r a f f i c  signs1 capacity analysis a t  the two t r a f f i c  sig- 
na ls  along Rutherford Avenue showed addi  tiofial capacity being afforded 
on eastbound Rutherford Avenue by striping and by add ing  p a r k i n g  regula- 
tions. 

Al though time savings were noted for the Route 3 eastbound 
right lane exiting t r a f f i c ,  the full  savings have n o t  been realized. 
Visual observations showed a reluctance of the exitinq t r a f f i c  t o  proceed 
t h r o u g h  uncontrolled Rutherford Avenue eastbound a t  the five-legged inter-  
section. t4any motorists on the o t h w  four legs vere neglecting t o  obey 
the s t o p  control on those approaches. The instal la t ion of a signal a t  

@ this intersection should iniprove the s i t u a t i o n .  

I 2.2.2.4 Conclusions 

I 
1 
I .  

' i  
I 

j 
' !  

I t  was concluded t h a t  t h i s  demonstration viould be an effective 
method of giving Route 3 eastbound exiting t r a f f i c  good egress without 
significantly inducing delay t o  local t ra f f ic .  I t  was recomnended t o  t h e  
Department's desigi engineers t h a t  the widening plans for  the Rutherford 
cut and the Park-Rutherford ramp be redesigned for egress t r a f f i c  only. 
Emergency vehicles could enter Route 3 eastbound against the ramp t r a f f i c  
i f  necessary. 

intersection t o  permit a smoother crossing for  a11 t r a f f i c .  The eastbound 
,Rutherford kvenue approach t o  th i s  intersection should be rriade one-way 

A signal  should be instal  led a t  the Park-Rutherford-Stuyvesant 

'eastboupd from the Route 3 egress ramp. / 

j .f I t  i s  further recomended t h a t  Rutherford Avenue eastbouid 
striping and parking regulations continue i n  e f fec t ,  i n  advance o f  the two 
signals as this has increased capacity on these approaches. 

The final design which has been in?lmented a t  the ramp from 
Route 3 eastbound t o  Rutherford Avenue ju s t  west o f  Park Avenue *is shown 

I i n  Figure 2-3. Ti]? channelization and signing shown i s  t o  ameliorate the  
'A congestion caused by e x i t  ramp t r a f f i c  which backed up from the ramp inter-  (r- section vith Ruth2riord Avenue and from what was a s t o p  a t  the intersection 

o f  Rutherford Avenue esrtbound and Park Avenue. 

I 

. .  
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I 2.2.3 

2.2.3.1 The Problem 

Route 3 I4estbound - IJithin the Rutherford C u t  

I,,) A major bottleneck exists a t  the narrowing of three lanes of t r a f f i c  

I 
I 
I 
1 
I 

I 

i 

' I  

I 
I 

I 

t o  two lanes i n  the w z s t b x n d  direction (see Figure 2-4,  tslilepost 5 .5) .  
aggravate the condition, there i s  an access ramp a t  this point (Linden Road ramp). 
The evening peak hour vo11m2 upstream of the raap i s  i n  excess of 3,400 vehicles 
.per hour. The Linden Road ramp volume of over 300 vehicles per hour i s  a substan- 
t i a l  increase a t  a point \:here only two lanes o f  travel ex i s t ,  causing an over- 
capacity condition. The peak period problems on this section o f  road are very 
vi  si bl e . 

To fur thcr  

Further dcvrnstrezn!, a t  milqmt 5 . E ,  another access ramp (Park P , w n u ?  
ramp) merges with Route 3 w s t b o u n d  a f te r  the roadway has widened t o  three lanes. 
This ramp hzs a volurce of almGst 50C vchicies per hour during each o f  the evening 
peak hours and is  controlled by a stop sign. 
'on the ramp. 
Avenue w i t h  peak hour  volumes of about 100 vehicles per hour. 

Further, a severe sag condition ex is t s  
I n  addition, i t  i s  only 203 fee t  from t h e  egress ramp to Riversid? 

Thus a t  the Park Avenue ramp merge with.Route 3 westbound, the t h i r d  
or outs ide lane of Route 3 serves as a weaving lane. 
through t r a f f i c  i s  noving into th i s  Iane i n  anticipation of  the downstream egress 
ramp t o  Route 21 ,  0.4 miles away. 'Ex i t ing  volumes exceed 1,000 vehicles per h o u r  
a t  this l a t t e r  ramp d u r i n g  each of the evening peak hours. 

In addition, a p o r t i o n  of the 

2.2.3.2 Design of the Terporary Demmstration 

The merge of ramp mainline t r a f f i c ,  a t  the section of Route 3 westbound 
where the roadway narroxed t o  two lanes, was overcone by denying access a t  t h i s  point. 
As shown i n  Figure 2-4, this required the following acticn. 

p 
1. Close the Linden Road access ramp t c  westbound Route 3 

from Marginal Road. The diverted t r a f f i c  can enter 
dymstrean a t  the Park Avenue ramp. 

2. Change the Stop Control t o  Yield Control a t  the Park 
Avenue rarcp. 

3. Simulate a signal a t  the intersect.ion of Park and 
Marginal since an additional 300 vehicles per hour 
would cross this intersection i n  the evening peak 
hours. This was accomplished by pol ice  control , 

4. Erect and ins ta l l  the necessary t r a f f i c  controls for  the 
demonstration, including: 

furnished by the Rutherford Police force. c - 

a. A barricade a t  the Linden Road ramp, 
b. Lane markings on the Park Avenue overpass t o  i -  

provide better t r a f f i c  delineation for  the 
northbound l e f t  turn, and 

_ .  
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, .  i 
C. Erectcon of  required signs and the changifig 

o f  directional signs, i ncl udi  ng New Jersey 
Turnpike markers. 

A meeting was held w i t h  o f f ic ia l s  o f  Bergen County, Lyndhurst a n d  , ," 
I Rutherford on llovember 23, 1971 t o  explain the purpose and de ta i l s  of the denon- 

stration. Permission t o  cor,duct t h e  demonstration' xas granted in  April 1972.  

the evening peak hours of 4 to  7 p .m. ,  only \.;hen police control m s  provided. The 
barricade a t  the Linden Road ramp was removed for  ttie remainder of t h e  day. 

2.2.3.3 Evaluation o f  Damnstration 

c Studies were conducted d u r i n g  the f i r s t  two weeks of t4ay 1972, d u r i n g  

In summary, travel times were reduced in the "af ter"  period at. ail 
-annual driver savings of  over $75,000, based solely on the 4 t o  6 p.m. peak period. 
Additional savings would probably be rzalized i f  non-peak hcur t r a f f i c  had also 
-been i ncl uded. 

A study o f  conflicts affecting the right ar,d center lanes of Route 3 ,  

In addition, queueing 
caused by the Park Avenue rapp, was perforxd.  The additional diverted t r a f f i c  
on the Park Avenue ramp caused a d o u b l i n g  i n  confl ic t  ra te .  
on this ramp increased exponentially d u r i n g  the period o f  the demonstration, 

Concl usi o ~ s  

It was concluded t h a t  the additional time savinqs t o  the motorists 

---' 
2.2.3.4 

were more t h a n  offset  by the increase i n  conflicts in the weitring area imiediately 
f) downstream o f  the Park Avenue ramp. 

It is recommended t h a t  the Linden Road ramp be-designed as an access j 

I 3 lanes throughout.  
ramp only i n  the future plans t h a . t  also ca?l for the widening o f  Route 3 to  a full  

For a,rnore expeditious movement of t r a f f i c  i n  the b ic in i ty  o f  the 
' 1  Park Avenue ramp, design studies were m a e  which may allow the closing of  the 

. egress ramp t o  Riverside Avenue. The design studies had t o  consider using an 
access ramp t o  Riverside Avenue frorr. llargin31 Road. Two problems affected th i s  
approach since property wuld not be taken. F i r s t ,  the road gcoiwtry proved t o  
be too narrow t o  a l low b Q t h  a Riverside Avenge a.nd westboiind Route 3 ranip side-by- 
side. Second, an extremly high retaining wall would have t o  be constructed. 
The scheme was thus discarded. 

\ - 
2.2.4 Route 3 and Route 46 Nerge .. 

I - 
I .= 2.2.4.1 The Problem 

/ 
- 

' 1  ' 
1 

P Congesticn on westbound Route 3 i s  experienced daily i n  the a f te r -  
noon from 3:30 t o  6:OG p.n. a t  the merge w i t h  Route 46 (Figure 2-5) .  Three lanes 
o f  Route 3 westbound merge t o  tViO lane2 approximately 0.3 miles upstream o f  the 
merge w i t h  Route 46 v:estbound. A t  the time o f  the volume study i n  October 1971, 
prior t o  the opening o f  1-88 i n  December (which reduced Route 46 t r a f f i c  c0nsidr.r- 
ably), t h e  4 to 5 p.m. voluxe on Route 3 was 3,060; on Route 46 the volume was . 
2,460. Although Route 3 cor;l.prised 562 of the total  t r a f f i c  a t  the merge, Route . 

46 was i n  effect  striped for two of the three lanes downstream o f  the merge. 
1 

1 '  . ' 2-10 



-. 1 
1) ' 
I 

i e -  

1 

i 

I 
I 
I 

' I  

I 

! $, 

I 
I 
I x- 

1 .  
I a 

W 
> 
0 

I .  

- .  . .  

. .  

. .  

- 

, 

w 



Since the opening of 1-80, i n  December 1971, wstbound Route 46 
1 , t r a f f i c  has decreased t o  1,300 vehicles betwen 4 t o  5 p.m. and travel t i m s  ’ along Route 3 have decreased. The two lanes o f  Route 3 ivere s t i l l  “s t r iped” - .for a single lane doi:nstrcm of the m i y e .  A_, as number 1 on Figure 2-51 added over 400 mare vehicles during the peak hour .  

The total e f fec t  of these conditions was t o  reduce Route 3 speeds a n d  cause 

In a d d i t i o n ,  an access ramp (shotrn 

f 

i 
I 

I 
I 
I 

I 
i 

1 

I 
t 

, 
1 

1 I 

I 

backups of up t o  0.5 miles upstream on Route 3. 
these congestion condi t i  ons. 

2.2.4.2 Design o f  improvement 

A plan  t o  restripe the merge area was implemented on March 26 ,  1972,  
(Figure 2-6). k f i t h  the restriping, the  two adjoining lanes ( l e f t  lane of Route 3 
westbound and the right lane o f  Route 46 westbound) are striped t o  merge C Y W  a 
distance o f  approxinately 500 feet .  The r i g h t  lane a t  the rrerge (right lane .of 
Route 3 )  is  striped t o  be given i t s  own t h r o u g h  lane. 

-2.2.4.3 Eva1 u a t i o n  o f  Iriy-osemer-rt 

for a comparable distznce of approximately 1 . 7  miles i n  l e n g t h  ‘‘before” and  “ a f t w “  
restriping. 
distance of approximately 0.5 miles “before“ and “af te r”  the s t r iping.  

Route 46 rarely experienced 

’. 

Travel t i m s  were collected on b o t h  Route 3 and Route 46 westbound 

License plate d a t a  were collected t o  observe merging behavior over a 

Route 3 travel times were reduced significantly between 3:30 t o  4:45 
and from 5:45 t o  6:30 p.n. 
the entire study period 3:30 t o  5:30 p.m. 

Route 46 travel t ines were reduced s ignif icant ly  for  

Tl-? In addition, better merging conditions resulted. There was an 
b’ increase i n  the number. o f  vehicles from bcth Route 3 and 46-that were able t o  get  ’ 

’ 2.2.4.4 Concl usi ons 
1 

I 
I 

t o  the l e f t  lane o f  Route 46 dovrnstream of-the merge. 
I 

I I t  was concluded t h a t  the  restriping should be contfnued on a per- 
f manent basis t o  reduce travel times and improve merging conditions. The accident 

. experience o f  this improvement will only be evident a f t e r  a few years. 

I ‘  
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SECTION 3 

SUMMARY. OF SURVEILLAIXE AND CONTROL DESIGN 

I .- 
3.1 In troduct i on . t  

I 
I The primary objectives o f  a 'surveillance and control system for  the 

a. provide prompt detection of congestion producing incidents , . 
thus faci 1 i tat ing their  r a p i d  reicoval and reducing overall 
del ay , 

b. improve the quality o f  f l o w  on the mainline t h r o u g h  appro- 

Route 3 corridor are: 
I l 

\ .  

I pri ate coniroi measures , 
. c. provide priority service to  buses, thus expediting the 

movement o f  people th rough  the corridar,  and  - 

d..  provide information and guidance t o  motorists i n  advance 

Studies o f  existing and planned conditions f o r  Route 3 and the needs 

i 
I of congestion. 
1 

I 

o f  both the motorist and operations personnel , have resulted i n  a specific control 
t!;lesign. A sunmary of the design requirements and recommendations follows. 
I - 

i 3.2 Summary acd !?eccn:mendations 
I 

i 3.2.1 Ramp kletering 

Restrictive and non-restrictive ramp metering has been recommended a t  
Restrictive Cletering implies releasing vehicles 

tion-restrictive 
, 13 ramps, as show i n  Figure 3-1. 
I onto the mainline a t  a lower rate t h a n  their  arrival a t  the ramp. 

Metering implies t h a t  over a period of time, say 15 minutes, the number of  vehicles 
, released onto  the mainline will equal the nunber arriving a t  the ramp. 

3.2.2 A1 ternate Routing_ 0 

f 
- 

The alternate r o u t i n g  of t r a f f i c  using Allwood Road t o  divert  vehicles 
prior t o  their  entry o n t o  Route 3 has been recommended, during t ines of t r a f f i c  con- ' 
gestion. A total o f  23 variable message signs are required, examples of which are 

. shown i n  Figure 3-2. 

I 

I .  
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3.2 .3  i 
Eus D i  versi on 

I I  Diverting only buses t o  an a l te rna te  route r e s u l t s  i n  s i g n i f i c a n t  
I * wings o f  passenger delay i n  the corridor.  To implement the bus diversion, 
'- signals are  placed a t  key locat'ons which will  n o t  be readily in te rpre tab le  by ' other than bus drivers.  \]hen the travel time on an  a l te rna te  i s  b e t t e r  than 

i ted along the corridor,  as shown i n  Figure 3-3.  

1 p r ior i ty  lanes on ramps were studied and found not t o  be feas ib le .  

on the mainline, the bus signal will be energized. Nine s ignals  have been loca- 

c 

Other schemes of bus p r ior i ty  such as exclusive bus  lanes and 

Surveillance Requirements 

The surveil lance requirements on Route 3 are  dictated by the require- 
I 3 * 2 * 4  

I 
1 

I rnents t o  develop: 

Mainline demand, capacity and measures of travel time; 

Main1 ine vehicle c lass i f ica t ion  ; 

Incident de t e c t i  on ; 

. On and o f f  ramp demand; 
\ 

On ramp queue detection; 

Ramp meteripg actuation; 

I A1 ternate  route demand. 

1 
1 the desired speed of incident detection and the cost  of the detector  cornplement. 

An approximate detector spacing of 1/2 n i l e  was selected as being a good corIipromise. 
I 

apart) have been specified a t  key locations t o  provide c lass i f ica t ion  capabi l i ty  
and hence a measurement of the car-bus-truck mix on t h 2  mainline. 

Virtually a l l  on and off ramps will  be detectorized t o  provide com- 
Each metered ramp will  have a demand and passage 

- 
I 

The spacfng betncen nainl ine detector locations depends primarily on 

l 
I . 
I Detector traps ( 2  detectors i n  the same lane approximately 15 f e e t  

I 
' I plete i n p u t  and  o u t p u t  counts, 

1 detector for  e f f i c i e n t  signal oneration. 
queue detectors so t h a t  the system can ensure t h a t  queues do n o t  back up beyond 
specified p o i n t s .  The a1 ternate  routes a re  detectorized t o  provide both demand 

' 1 -and travel 'time iKformation. 

In addition, metered ramps wil l  have 

- 
I I 

To provide the data necessary for  system survei l lance,  a'complement 
o f  l oop  detectors is  recornsended as follows: 

metering actuation; 1 .  I 
I 

r? 
P- 
I 

mai n l  i ne ; 

ramp ; 

alternate route and local s t r e e t  turning lane. 
I I . -  
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3.2.5 

required i n  t h e  system. The overall eqyipment comp1mer;t consists o f  central 
office equipment, f ie ld  equiprrent a n d  interconnect. 
cl ude the fol 1 owing : 

Equi pmetlt Requ i rements 

The control and  surveillance fllnctions i n  turn dictate  the equipment 

I 
. 

I I 
I 
I 

Major design decisions ic- 

a. Detectors shoirld be of the inductive loop type on the 
basis of performance, experience o f  other survei 11 ance 
systems, maintenance aspects and cos t .  

office should be Over leased telephone l ines for mici- 
mum cost ,  with the central office to  be located within 
the Rutherford telephone exchange. 
t ive communications technique for the Rcute 3 systen i s  

I frequency division nu1 tipiexing. 

Ramp s i g n a l  controllers should be sol.id-state and  Gperate 
\ I i n  a locally actuated mode with the minimum cycle time t o  

be transnitted from central. 
meterinq rate can be remotely controlled with miniinurn pro- 

I cessing of ramp detector d a t a .  Local  t i m i n g  c i rcu i t s  should I also  be provided for fa i l -safe  operation. I -  

I 
1 -  

b. Interconnect between f ie ld  equipment m d  the central 

The m o s t  cos t  effec- 

c.  
I 

i Using this technique, the 

d. Variable message signs should be internally illuminated t o  
gain attentior? from the motorist, and be consistent w ' t h  TP, ik" s i g n i n g  standards. 

e. A ninicomputer will be required fo r  the Route 3 system, 

- 

' 

A t o t a l  of 13 equipment specifications have been prepared for the 
system components. .Volume IV detai ls  these specifications. Recommended commni -  
cations are over leased telephor,e l ines v i i t h  the central s i t e  located within the 
Rutherford telephone exchange area. 

3.2.6 Software Rcquf rements 

The software package defines the logic necessary so tha t  a computer 
program can be w i t t e n  t o  perform the follG,wing functions: 

Process detector d a t a ;  
/ 

Evaluate computer performance; 

Detect and compensate for fa: 1 ures ; 
i 

p . 
c 

j * .  

d 
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ramp control lers ,  varfable  signs and bus  s igna ls ;  

t r a f f i c  parafieters ; 

d a t a  t o  determine occurrence and location o f  
I '  incidents ; 

Provide logic  t o  se lec t  metering rates  and sign messages; 

Drive control center displays; 
I 
! 

> 

GJri t e  t r a f f i c  reports ; 

. Interface v r i  t h  other t.lew Jersey Survei 11 ance Systems , and 
w i t h  appropriate Pol ice  Departments. 1 I .  

A s e t  of 17 routines,  detailed i n  Volume V , will perform the required 1 software functions . 
.- 

j 3.2.7 Geome t r i c Imp roveinen t s 

I t  \ /as determined d u r i n g  the study t h a t  z t  several locations on Route 3 ,  
1 ooerations are severely hainpered by geometric conditions. 
j a t  locations where an  fnsuff ic ient  acceleration lane e x i s t s  resul t ing in ex t re tx ly  
,r oor merging operation. 
Ilients recomnended. 

' 1ntersectiol:s w i t h  Route 3, namely: 

This i s  par t iculdr ly  t rue  

Part icular ly  severe locations v!ere ident i f ied  and inprove- 

I - 
Channelization , marking and s i g n i n g  improvements a re  recormended a t  f i v e  

Grove S t r e e t  

I Broad St ree t  i 

i 
. 

Bloomfield Avenue 

Passaic Avenue 

I Main Avenue - .  
1 ,  

Geometric changes t o  enhance merging operations are recommended. a t  5 
locations on Route 3 ,  namely: - 

I -' 

Garden State  Parkway (E/B) 

Passaic Avenue (E/B and GI/B) I 
1 Main Avenue (E/E and W/B) 
I 

/? Bloomfiel d Avenue ( E / B )  * j  a,,- 
Route 21 (b l /B).  

1 .  ' 
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3.3 System Costs 

-The cost  t o  i n s t a l l  the surveil lance a n d  contrcrl system was 
e s t i m t c d  t o  he $1,8391E00 i:i 1973. This cost  d i d  not include the geonietric 
changes l i s t e d  i n  Section 3.2.7. 

The annual cost  t o  operate the system was estimated t o  be 
*$123,50n includin? S25,OOO f o r  maintenance. 
estimzted benefit  t o  cost  ratio i s  2.9 t o  1 ,  tk8us jus t i fy ing  the in- 
s t a l l a t i o n  of t h z  system. T h i s  benefit  cos t  r a t i o  does not include the 
geometric chanscs. 

Over a ten year l i f e  time the 

The cjriginal e s t i m t i !  f o r  the geometric inprovewents was 
$555,&7@. tiowver r?ore recent estimates developed by the Kew Jersey 
Gepartwnt gf Trarisportation indicate a cost  of $1,456,900 would be re- 
quired. This additional cost  could reduce the benefi t - to-  
cost  r a t i o  to.approxirnately 2 t o  1 which s t i l l  would be cost  beneficial .  I 

I 

L 
I 

b 

' ,  . * -  

. 

I 
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SECTIOEf 4 

FUTURE PLAf.IS 

4.1 Pr ior i ty  Eus-Carpool Lane S t u 3  

Because of the negative resu l t s  obtained from invest igat ions 
into rethods o f  p r o v i d i n g  pr ior i ty  services t o  buses orily, a project  i s  
underway t o  investigate the f e a s i b i l i t y  o f  p r o v i d i n g  p r i o r i t y  service t o  
buses and carpools. Federal funding i n  the aniount o f  $360,000 has been 
requested t o  detemine the f e a s i b i l i t y  o f  such a concept on Route 3 and, 
i f  feasible ,  inplettent and evdluate such a system. The f e a s i b i l t y  s tudy  
is  expected to  be complete i n  ear ly  1975 and, i f  f e a s i b l e ,  the deaonstration 
would begin i n  early.1976. 

c -  

. 
. 

I 
! 
I 

a 
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